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SECTION A

Answer any THREE questions from this section.
A {(a) State the SI unit of measure for the following quantities:

(i)  Length;

(ii) Time;

(iii)  Volume;

(iv)  Mass. (2 marks)

(b) Describe the following types of instrumental errors:

(i)  observational; -. ot
(i)  random. HEN 4 o R s ~F (8 marks)
. & ™ o ﬁkﬂy 9} ao ""\‘.
(c) (1) A voltmeter having a sensitivity of 10002V reads 100V on its 150V scale = o
when connected across an unknown resistor in series with a milliammieter. Py
If the milliammeter reads 5mA, determine: i s pelned 3 i
7% F .A,:AL : R a1 e \cuph'!l\/ : 5} % 7@
20 o s T
2% k. Apparent resistance of the unknown resistor; * =2 5> v
\L\SO o 1I. Actual resistance of the unknown resistor; . . g f;f,f i
- II.  Error due to the loading effect of the voltmeter. Rz lee
G Ar}éﬁ;‘u = 2&-’,9,?_3 Wi :
g ‘;\w“-’* (ii) The value of unknown resistance of a wheatstone bridge is given by: 8
L3 N
i oy 4
e Ry==25 IfRi=100£0.5%Q
D . 1 Q {
R, = 1000 +0.5%%2, and R, = 840 = 0.5%%2, determine:
I — Magnitude of the unknown resistance. 7
II — Limiting error; for the unknown resistance. (10 marks) ™
e
2, (a) State “Hall effect” with reference to magnetism. 67 ;.f’ {2 marks) q’
~ 9\" [}
(b)  With the aid of a diagram, explain how a fluxmeter is used to measure flux density
and hence derive the flux density equation. (12 marks)
(c) With the aid of a circuit diagram, explain how inductance is measured using Maxwell’s
inductance - capacitance Bridge. (6 marks)
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3. (a) With the aid of diagrams, explain the following faults with reference to electrical

circuits.

(i) open circuit;
(i)  short circuit.

(4 marks)

(b)  Distinguish between operation and maintenance manuals as refers to electrical

machines.

(c) Explain the following maintenance principles:
() scheduled maintenance;
(i) preventive maintenance;
(iii)  corrective maintenance.

) (d) Explain how faults can be identified on a PCB (Printed Circuit Board)
,4./ (a) (i) Define the following terms with reference to systems:
L Reliability;
1. Failure.
(i)  Explain four causes of failure.
1

()  Explain the following reliability indices:

(i) Mean time between failure:
(i)  Mean time to failure;

(iii) Maintainability; -

(iv)  Availability.

\&")\ (C)

of a similar equipment in:

_tfm
(i) 100 - hours of life: Nee
(ii) 1000 - hours of life.
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With the aid of a diagram, explain failure periods.

(4 marks)

(10 marks)

(2 marks)

( 6 marks)

(8 marks)

(4 marks)

& (d)  The MTBF of a certain equipment is 500-hours. Determine the probability of failure

(2 marks)



SECTION B

Answer any TWO questions from this section.
3. (a) (i) Define the following terms:

1 Proton: -> i s Peshe e (n er =bpon .
" b

L. Neiffoh.; v- s Tiogers flates 1 an adpos.

(i)  Distinguish between excited and ionized atoms. (6 marks)

(b) With the aid of a diagram, explain the prmmple of operatxon of a cathode ray

osalloscope. ﬁ_j_) T (14 marks)
rﬁ—‘//uf T
@7 (a) ; stﬁﬂé‘gﬂ'{%‘ﬁe‘*i Etl;}i‘lil(:(&tl}il fé?l,nSIC Sf‘?jf?ﬂdﬁn R T (4 marks)
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e (b) /  With the aid of a labelled circuit diagrams, explain forward and reverse bias of a PN

_Junction diode. = 1285 S T a E:—E% (16 marks)
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(a) With the aid of symbols dxfferentlate between PNP and NPN transistors:

bﬁ%‘* @- (6 marks)

(b)  With aid of a circuit diagram, derive currents relationship in a common emitter PNP
configuration. £R =g e=eiyg (12 marks)

B 2=

|E = \Q-R \g

(©) The following currents were obtained in a transistor connected in Common Base (CB) — /..

configuration: i
f
I.=2mA, I, =20mA. Determine the values of & and I (2 marks)
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8. (a) State four advantages of FETS (Field Effect Transistors).='s-  *-< e (4 marks)
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(b) Figure 1 shows a common drain JFET Amplifier.
If ra =100k$2, gm =3004s and R;, =10k, determine:

i ; S R
@) voltage gain; = Jen TR <
(i)  outputresistance. .. . v, K gqew m2Ane (4 marks)
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Fig.1

(c) With the aid of a labelled diagram, explain the operation of a—n_— fiter. © (5 marks)

-4 T"':‘ _'_(“— %
be .o
(d) With the aid of a labelled diagram, explain the operation of a Zener diode shunt
regulator and derive the expression for the regulator resistance. (7 marks)
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